Methylglyoxal stress, the glyoxalase system, and diabetic chronic kidney disease.
Chronic kidney disease (CKD) remains a serious diabetic complication despite the use of widely employed interventions such as angiotensin-converting enzyme inhibitors and glucose-lowering treatments. Accumulation of methylglyoxal, a highly reactive glucose metabolite and a major precursor in the formation of advanced glycation end products, may link the hemodynamic, inflammatory, metabolic, and structural changes that drive diabetic CKD. Therefore, methylglyoxal may serve as a potential therapeutic target to prevent diabetic CKD. Higher plasma methylglyoxal levels were shown to be associated with a decline in the estimated glomerular filtration rate. Furthermore, interventions that lower methylglyoxal levels reduced albuminuria in rodent models of diabetes. In addition, the glyoxalase system, which detoxifies methylglyoxal into D-lactate, has been identified as a key protective enzymatic system against diabetic CKD in both human and rodent studies. Recently, several promising treatments to lower methylglyoxal directly or to boost the glyoxalase system have been identified. The review highlights the mechanisms through which methylglyoxal is formed in diabetes, and how methylglyoxal contributes to the mechanisms that drive CKD in diabetes. Furthermore, we discuss the role of glyoxalase-1 in diabetic CKD. Finally, we discuss recent data about treatments that lower methylglyoxal stress.